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METHOD FOR VIEWING TUMOR 
TISSITE LOCA-nSD-WrrHIM A BODY CAVTTY 



The pveseat inyentioo relatea to mediods for viewi og flie stafe of a body cavity 
07 an iotcmal organ of & mammaEan body. More patttralaxiy, flw invention Ksfartes to 
n mefhod for delecting lumortissae at an interior body site using a fiaoresoent 
tazgeoos c<:>nstnii:L <»(citBd by Ugbi to the visi^^^ 



Tbis i^licaAion is a Cbntimiab'on-In-Pan qsplication of copending U. S. 
Patent AppHuitioQ Serial Ko. (M/362j803» filed luly 28;, 1 999, which is a 
Conlinuaticm'-ln-Pait niJiplicAioi} of co|KndkigU.S. Patent AppQcalion Serial No. 
09A73,190, filed October ] 5. 1998, cntiUod "Method For ViewiBg Dtseasod Tissue 
Locslfid Within A Body CaWty,** eecii of Mikh is ioeoipotated h^rinhy refbience in 
Its entirety. 

BACKGROUND OF T LiE IK\-ENTTON 

Many «otid and liquid subetoiKCS aahirstly emit iluacc5cent radiation when, 
iiradiatoij with iiltraviolct However, the radiation may fall within wide 
waveten^h bends of low latecfi^. In the case of many nntuxsJ objects, obaeivacions 
are paitiaJly obscured by oatnru] flwHcscmcc emanating simuitanewisly firom many 
dlfTercnt compounds present in the sanipJo under examination, in imaging <fevie©s 
such as microsu^es, tbereforc, it is known to en^loy a filter for a selected UV 
wavelength band to acrecn out undosired flitarescence wnanatiiig (xoni the object 
under obscrvati an. 

In medical applications, a similar diiScutty arises hecauso both tumors and 
healthy tissue fUiorcRoc naiuralty, albdl al diCTereoi wavriecgths. Consequently, 
when UV-activatod ftnoresceocc is tixod to detect tumnra agwist a background of 
healthy tissue, ideotijOcation of tumors is difBciiIt. Howevnc; nnfiko most other cells 
of the body, tumor cells may poiaeas a natural Ability to oraeeiitrate and retain 
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hematopnph^rm (Icrivatj vc dyes. Based upcm this discovery, a technique wsw 
developed ^isiicrein a hcmatopQiphyrin dchvativo Huoi escent dye is administend and 
allowed to conc«niratc in a tumoi to be examined to tircrtase did flmxescaioe frum 
the turaoar as compjired with that of bcaSthy background tissue. Hcm&topogphynn 
dyes fliMonesce vithH) a Ihksrcsocnee epectnnn faet^^ 

easy to detect However, (be na.tu»a] fluiircBCGiice firom heatlhy in colls u sUU mudt 
Rioninleiucl9ianlfaat&Dmtfaed>-e8.andhasa)nnsiiderfltTO Tfaos, 
the use of fhiostBcesit dyoe in dizgrKjeU of tnsnon baa not bees wliolly succcseiu}, 

lo endoscopic systems. It is at£f> known to irradiate m uxtemal argon with 
viable xadiatiao to obtain a visible image aod dien to apply to the rolecntd organ a 
fluorescent dye ftst connmtrates m tiicnore over a period of date. Itte dye i* allowed 
la ooncenttate^ nod theaUic intenia! organ is ifTB^ted wifli excjiation niiSatMv |br 
the dye to ohOun a second fhioi-oscenl image. A body pait bavins abaonoal or 
diseased tissue, sttcfa, as a caocer, may be tdentifiiid by compfldng an ixoagp produced 
by msiblB tadiatioD of Iheintenial oigan wilb the ttna^ produeed by fluoresecDce. 
To aid in visnalfeing dia imigas ceoeived, endoscopic systems cotnmunly utilise a 
Ideviaion camoa attached to a Cbcr optic inope baving an <^tical guide iiber for 
guidiofi a beam Utoh an cKtemal radiation souic^o to die intoxnal oxg^n, and another 
optical esskUt fiber for irmnsmitUng a ^uareecent rniai^ ortbo of&cted area to a 
televisioTi monitor fbi viewing. These iwj approaches arc combined in a method o/ 
the type disclosed in U.S. Patent 4.S2 1,117, wbercio o Quoresccat dye i» applied to an 
o^ect to be inspcczed, allowed to oonceotrBio in Iho tumor, and the dilected Bite is 
fbcn ahcniately inadiatcd with visible li^t and with radiation at tlie excitation 
wovolcaglh of the Huortypbote. Onager of the olject obtained indepe&dcntjy by 
visible and fliKuesoeot tigitt uaicg a TV camera are atofed in meomy, and ase 
aimnltaneously diaplayed in a lelevsiMk monitor to visnaDy dtstioguisb tbs afibcted 
area of the body part iiotn the healffay bteck^oimd tistmc. 

In another type of praccsduis^ taieh as is descrBied in U. S. Pat^Dl Mo. 
4»7S6iS 13, a beam-splitting system aplits the fluorescence radiatioa passing though 
the optical aystcm into at least three parts, cacb of which ibnns a respective iroase of 
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thts object coiTcspoatfing to oach of Uw wnvclcaigth regions eeceiveiL A detector 
prodncec a cnmulalive ^*ei^ted signal for each image potiii conreqxaidiug to a tangle 
point an the object. ¥tom the wdghted sign^ values of the various poiitts on (he 
object, aa kaags <rf Hie object having intpioved con&ast is jntxhieed. This tecbnique 
is wed to qid io disiizigiiitihing fiuoresecncc fiom d» afifoc^ 
I»odiiced by nmtnal tissuoL 

A stiU iiKHv complex method of vifiuali2ing images &oa)a an endoscopic (Sevico 
tiscs tclevisiaa flcmning sppar^s. For example, U. S. Pkteni No. 4,7I9,50S 
diacloaea a mediod utiliaongvo eodoscopie pihott^apliifig apparama wherein Ifao 
eodoeioopcs includes on image sensor fbr successively geaer a tS ng image sipials fedio a 
nrstfiamoincaiiory fur storiqg the image qgpah and a second fiametncinory for 
itttn'boing and sconng iniagB siigaab icadauccessivelx fiom the Sta frame menuxy. 
The stored, interiacod imase agnala arc delivered U> aTVi»Hdtor fi>r diq>hiy to aid 
in visualinnj; the afiTeetcd body pmt. 

Hicse prior art endoscopio Gytitenu^ whidi rely on photo^ttphic fsocessois of 
ihe imago of the area of intereEt (Le. via a TV motdtar), while cfifedtve. Iiave 
htiitoricaUy t^iod on inneadx^Jy cmnplex and ea cp e nai ve equipmegit end sidntitute 
teoaeopraoeiisfnef o consbuct s distgnostic imagp bidirect viewiog) Sar duvet 
victviug ofthe afGectcd body part without image processing,, as by any type of camera 
or im^g"^ pracossKig device. 

Certain of ttke Jluorescentdyea that cQnoemnte in tmnors due to nalnrsil bodily 
procesaea can be cKialcd at wavdjengths conef^cnMUBg to Ibose product^ by lasers to 
accomplish diagnostic and tbenpeuxic pmpo9e& Coauequently* lasers faavs also bctsi 
osed in procedures utilizing cndosoopie sysugns in oonjunctimi with fluoresceut dyes 
to imsge and treat ttnswra. In odc enabodittient of tbis general medwd, a dye is used 
^ dwufbs laser light at two diffbrcnt wave^eng^ mid/or laser powers, one thai 
excite* flitocoGCOQce without eenexubng demaging heat in the tiasuOk end onelhst 
gcnetitCB ^nGicimi h«at in the dye to destroy sunxmding tissue. U.S. Potuit Ko. 
4,7^^13, for GXtmpHe^ discloses a p9t>c«daze ia which a dye is ^lied to ft body part 
su^ected of oaatidiung a tumor, nsually by local ijiiectson. The dye is allowed to 
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CQDCCDtrote io timunB oud cl««r bvm beahhiy assoc cnna a period of da>s, and then the 
body part b iiradiated with ttlteroatc pvdscn of two It^t sonrces: a white light of a 
knowD intensity and a £hM)n»iccBce-«xcitms laser light To tiompefitafo for vmations 
in intensity of fhe fluorescence nsulfing &oro variations in tb» an^te of incident }ighU 
aid chp Gke, visualization of the ounor is computct-cnhanced by c^entating Uie 
intensity of tbe fhtorescenoe wiUi respect lo the kwvm loteosily of the white light- 
^Istion of & tumor detected usir^ ihaa oieOiod is acvompUsbed by switching tbe laser 
to tho tkeat-gEnerataqg wavcleagth bo as to destroy die canceraw tisisue into which the 
fiuovophore has oc^iected. 

WhiiB dEbctive fbc di^osing and tresSng tmnor. sudb methods have two 
niajordniwbadcB. Disease stales oilur d»a tamor cannot be diagnosed, and laser 
viaualizatton must be ddsyod &t a period of two days or more after adininistratinu of 
fhe fluoRHcont dye to allow the dye to dear ftem unrmal tissue. 

Monoclonal antibodies and other lig;aDds s)>cdfic for tnmocs have beoi 
developed for use Sn di^nods of tumon^ bodi in tissue aatixples and in vivo. In 
addition to such ii@aid8» certain tumor-avid moieties ate dispmportionately tAum vp 
(and uptimiaUy or metabolized by tmnmr cetls). Two well-known tumor-svid 
oofnpoimds axe dccnyghioose^ivUch plays a telling role in glyecdysia io tooMn celK 
and auniafoststm. whidi binds (o aadAnr is taken up by sonuiiostalid rce^ion in 
tofloor cidLs, paxticular^ in endocnm tomcKS, 

In sw^ studies, deoxyghtoose t a used as a redio-iagged moiety, sach n 
fittorDdeokygluGose (^'F-deoxygJuooseX for detection of tumois ofvaiious types. It is 
believed ihat tumor celts experience such a misuiatdi between gbuose coosumptioa 
and slttoose ddivery that anaerobic glyoolysis mml be relied upon, fliereby elevating 
the coniMRtroliaaoftheredioaGlive tag in tnnK» tisane. Ik is stUo a possibility dint the 
devoted concentrotian of dooxytfuooso in malignant cumora may be caused by the 
presence of isoeojcyeoes of hexekinase with abnormal afBnities for native glucofce or 
fis ans2og!i (A. CJedde, Chapter 6: "Chicose Metabolism." fYtnciples of Nbclear 
Modicinc. 2** Ed., W. R. Sauod«re Company, Philadelphia. PA. pages 54-69). 
Similariy« due to the coneentratioo. of soniatostalin in tumor dssne, mdio-tagged 
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soniaiosiHtir^ and fiifments cmt wuiloas thereof, am used in the art ibr nem-invasLve 
imsgias of^ vattety of tunuK- types m a procodmo kDOwn a$ sonutostBtiii recepior 
sdolignqiby (3RS). 

AHhougb these tediolqiies have ddcI with condderablc success m d^ermmung 
Ote pRsenoe of tunun tissue scantigraphK techniques are difficult to qiply duricig a 
Rusgjoal proceilace because of the equipment necessary fbr m'ewing the inutge 
provided by ihe xadimsotopei. Yet it ts exactly ax f&e time thai the envgooQ has made 
the iDcisian or entered die body cavity that U would be most use&I to the 
outKncs uf Ihe diseased tissue in ceal time sod vitboni ibe need &r expensive and 
time-oonsuming imige processong ei|iupnienl 

lliuSf there is a iieed in the art lor oev and betlra- methods that can be UMd to 
diieetly visualize a broad lange of putative disease sites witliout the need for use of 
iiiHi^|H<K:e$srageqciipiiiQnt. Whore real-tinic visoaJization ia by means of 
cndoGonpic devices, direct visuatizalioo (as oppo&ed to im^es crsnte d by un»go 
processing equipraient) creation of photograpbic images) offers the additionsl 
edvantage that the cqtdpmenl required b compamtively simple to use and is has 
expensive dian the equipment requited to pmcess Lma^s or creete photDgrapbtc 
di^lays from such, imagca. To addittoo, there is a need hi the art fiH^ x niathod of 
idcRtiiying diseased or abnormal tissue during smrgtcal proctdores m thai iitunediRtc 
leseetiofi or biopsy of the identified tisew am be performed ^^e the surgeoa "seea^ 
the outiines of the diseased or almonnsl tissue. 

SUMM&RY..OP THE INYBfilOM 

The present tm'cntksn ovcroooies many of these problems m tisc ait by 
providing nwthodCs) for in vim tdcntificatioo of diseased tissue in a subject in need 
fbereof Tbe inventioa meUMd inchides iiradlgiiog an in vtvo body part of the sdfagocl 
coBtaannift Sseased tissue snith Ught fasvias at least one excitation wnvekngth in She 
nmge twa sboact 401 nm to about >00 nm. inuovesoence enutnating from a 
ftaoresoent targetins oonstnict adamustered to the subfect and. which has speciGLcally 
bound to and/or been takes iqi by tEie diseased tissue in ^ Iwdy part» in 
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Che at least ono «xcitation'wavelc&g)h i& dixoctlb' viewed to detemiine ttte location 
oBd/ox wsfaix ana. of Hw diseased tissue ia fhe sidtjed. 

In anotfaci <SDbo&aast, the {Kcscnt iuvcnlioii provules metSmds Six utilizuiga 
diiigioosfic i»t>cediiic dudtig nugery io « subject in need thereof. In this embodisQcut 
of the tnveiition di^gpotstie ineUipds» aa fin Wiw boc^ part of die subject cdmftidiD& 
diseased tissue is IzxwSinted with ligin having at least oxko excitatlcm vraveksngth in ifae 
nui£e finam stoma 401 xan to aboml 5<X> am. A targethig coasHuapxeaidiQiiustered to 
the sBbject that floocesces in cesponse to the ai tease one excitatiod wavdenga and 
which has specifically boond to and/of been <aken up by the diseased Ixssoe in tfae 
body pail is difoctfy viewed to dctenaine the loctflon and/or sarfbce area of the 
diseased tissue in the stttsectia detamined iBnm the diitcdy viewed fluorescence 
from flw taigelin^ construct and et kiat a portioo of the diseased tissne is removed. 

In yet anctttorcmboitiment.tii0 present inveiilioapravUesii^ fbr fri vfvo 
diagDOSSS of tuiBor tissue in a sntiject io need fiieroof. To Sii s embodiment, the 
invcatioam60iod inchides cordaclii^ samples afttmar cells obla'aed nom the 
oibject JA vilco with a plurality of dctectably labeled compaiinds, each of vitrhich binds 
to or is selectively taken by a distinct tumor typo lo detennine whidi of the 
cranpounds is boiuid to or taken iip by Ibe ssuipic tumor cells. A biologicaity 
compalibte fiuoresciug lu-gettng conslruct is i^iicsted to conlam a coo^^ound 
dc^tennined by this j^uccsstu bind to aud/ocr bo taken by the sample ttusor c^s 
end which fiuorefices in response to li^ht having at leust one ocdtatiati wavekng,th in 
the xange from about 401 nin to about 500 nm. The ioc^ion and/ox eurffice ena ofthe 
tumor tissue in die jir vivo body part is diagnosed by admixueteriag a diagcostically 
effective atnouni of the targetais coostnict to the subfect; allowing the targeting 
construct to l^ad to or he taken up by in vivo tumor cells* and direotly viewing 
fiuoresoeDceemniaiingfinoindwtai^et^ construct boond to or taken lip in the tumor 
tissue in response to Jnadiadoa of the tumor tisaus with a light that provides 
reqmred ex^tatum wavdnigth. 
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OFTHBINVfiKnON 



The prascnt tavcctioQ provides -mc(hod(s) for in vivo idezjiificaUon of diseased 
lieiiUB in a subject in acct} th«co£ The mventton method iophuJcs iiradiaiing an tn 
■vivo body psttt of tlie subject ooatainisjg diseased tusoe ynSk having at least one 
excitation wavelen^ in the nmge fixxn aboat 40t urn to abmrt SOO nm. 
FUkwissccSiicc emaDsdnB ftom a fluuEewsent targeting construct administered to the 
nd>jeci sad which lias «pecificaUy bound to imd/or be^ taken up by the tfseased 
tissue m the body part, in response to the at teasl one excitatioo wavekng^ is <lixcctly 
vicnred to detecmbae the location and/or soiAce area of the {Uscsased tsssbe in ttie 

Lis^it bflving a wavdmgiai ran^e fiom 401 mato 500 zini lies viihio Hw 
visibk laase of ifaei^Mtnna, in oonttmf to UV ligih^ whkliltes withia the nna- 
vistlrk ranee fram about 4 cm to about 400 nno. Therefore, fte cxcituion used 
inpjTPCtiiCC of the invention diagnostic mediods will ocRifaiit of IcbiIobc wweteitgai of 
light that illnminateft susrounding ttseueas woll as tacdtea Ihiaroscenee from fhe 
flooreM»t targeting constriKt used m jpractice of the invention methods. ';rbci 
exciiatum Ught m^y be monodiroitiatic on polychiomatic. To coir^onsate for (ho 
tendency of Mich backgrnund efiTert to obscure th9 desired diagnostic image, it is 
preferred to vso a filter to ecreen oiit waveloogtbs above about 500 nm ht the 
c3(«l4ition light, thereby elhninatios wovcksngths tb^U wouJd be reflected froia hcal&iy 
tissue so as to cause loss of resokition of die ilaorescctU image. Ahemativdy, it is 
possMe view the diajejiostic alte through « filter that substaTxtialb' eoccens out 
wavcEengths other than the peak ctoissim waivcleagth of die Ihiocophon «sed. Fnr 
exiunpJe^ if the flaoiesi^ttatgietuigfMinstnict emits flno^^ 
onissian wawdengOi of S20 ma^ the 6Iter cu be soktctod to substantially elinrinate 
wavetengOii of lij^t other tbuiahottt S30 son. Us« of a fiftoc in the practice (tf the 
invraCtcm diagnostic meiiiods is expiessiy intended to bo enoompassed (he tem 
'Erectly viewing* as appKod lo the loventiaQ diagnostic inctbods. 



Use of one gr xnore filteirs to 4scr«ea ont wa\'elengths of light in a selected 
waveilength bsnd or serecn out sdl wavctengths vxcepk ihose in a narrowband is well 
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kaowa in the ait and will encompass tho use ofsucb simple dcviccs as Sltedng 
eyegf uses wont hy Ihc ^ii^nosticuin or pfaydcUn durijqs llu> diagmstk procedure, 
Tho filler taa be • polorizinB filter or ftnooipotanzbig filter. Fur exmnplc, tt blue 
fitter will generaUy Bta out altravtolel ligjht aa wdU as visible Ught in TvavetensOts 
longer ihan ihe range of hlua Such a filter is paitlculariy umfijl for observing 
eanittoaoe Gmm fluorophoreg djai Ihioiosce in ihe tmge of blue. 

Operating iXMzttS can bo equipiied wilii an oveihead light thai ptoducea 
wavelengths of Ilgbt in the optical eoiitting spedzum aseiul in practice of invenlkn 
diagnostic metboda, «ueh as a bladt lao^ or a Woods lump isomethnca referred to as 
''Uack-lifillt blue"). Sacb a light cai> be udlized to am praciice of Ifao invcntioii 
diagnostic mctftods merely by turning out ihe otjicr ligtUs in ihe operating room (to 
di m i n ate extcazteons Hj^t that wcuild be visibly r^Iectcd hvan (issue in tbe body pnn 
ondei mvcEtisation) and shioing the exxntation li^ bito the body c^rviiy or (airgicaUy 
cToaled opening so that the fluorescent image receivad directly by the eye of the 
observer (e-j.. (be stugeon) is pTedominanlly tbe nuDresceol imasc mwwtfng from 
the f}uorciphoie(«) in the field of vision. Li^it omaaating from a source in the 401- 
500 nm range couJd be filleted to aid in accompBshing the goal of direct visualization 
by tbe observer ao thai light icfieoting Hom ibebody pact, other than that ftom the 
Hmresciog iiKiiel<ie5). is mininiized or diminatcd. 

Liiihi in the 401 on to 300 nm -wcvelength Tange is readily dyuibod In tissue, 
Aocordingty, in irrvcutioa diagoostic meUiods, the diseased tissue (and bound or 
tflScen-up targeting construct) ia "exposed** to flw excttatioo Hghi (eg, by surgically 
O'cated opening or endoscopic delivery of tbe light to nn iutciior lo<»tioo. Ihs 
Invention method is particularly suited to m viva detection of diaeasod lissno locstod 
af an ntsriox site in tho sub^oo^ audi as withki a tiQlimd body ca^^ 
a«alod openings wbeie the diseased tissue is *in plain view" (i.e., expoaed to the 
hmnan eye) K>£Kilitate ft pxocedureofbiop«y4»sursjlcfll excision. As thv precise 
iocalton and/or surfboe ioea of tho tumor tissue are realty detecmiaed by tine 
invention, diagnostic prooedurB, the invcntitHi mediod 'a a valuable guide to the 
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suii^eof), wbo needs to "seer* \a real dme the oouici outlines, dze> etc. of tbemass to be 
resected as tlie surgocy procoods. 

Tf the putative discamed silc is a natural body cavity or surgkaOy produced 
intciiar site, an endoccopk device can be opliunaily used to detivcr the excitatian 
light to the site, to receive flnore&cencc etttan»ting from tho site within a body cavity, 
Bod to Aid in fisnofltion of a direct image of the fiuorescenoo from the diseased tissuo. 
For example, a leas in 0ie endiisoofdfi devke can be used to 
fhioresoence aa m sid in Annatioaof tbe inuise. Aa usedhereiii, sndi endoscopB- 
deli vered fliiorcBoence is said to bv "ifiroctly vienvef' by tfao praclitiottor and Has 
tijuue to Wbidi the tBTgeikg coisiiuci iHsda or ia which it is ta^ 
plain vierw** ta tlie endosoopo«ince the light used in the iaveation diagnostic 
procodno will not cmuain wawelcDgtIs of liglit that penelnite timie, snch as 
wavcIcQgtfaa id the near infra red iwgp. Ahcrnatively, as doscribed alxjve. the 
excttatJon ligtl may be directed by any coweiwciit cleans into a body cavity or 
£UiBi<^ <^>ening uontainio^; a torjscdng construct administered as deacnbcd hcrcxn aaad 
the Qoai-Bscoat bnago bo produced anx be directly visualized by tbc eye of the 
observcf widiout aid from an endoscope. Widi cr without aid from any typo of 
endoscopic device, the flnoreGcait image prodnced by the ioveniioa method in such, 
that it con be viewed without aid of in tnu£c processing device, such as a CCD 
eamara, TV monitor^ photon colkcting device, and ttkt like. 

In ODO embodiment ofthe invcniion diagnostic methods, diseased or abncnzaal 
tissue is ocTntempojancousty viewed through a sui^cai opcfrni^ to fiicilitaie a 
procediue of biopsy or suiigjcaJ cxcisiou. As the locotim and/or suxKUco area of the 
diseased tissue are readily determined by the invcDtioo dio^^iostic procedure, tho 
invealion inetittd is a valuable guide to the surgeon, who occds to know theexact 
outlines, size, etc ofthe mass, for example, tor rcKection as the sargery proceeds. 

Accordingly, in this cmfbodnscnt, the present tuveiTlion provides methods ibr 
utilijdng a diogaa^-tic procedure during surgery in a siilyect in need thereof by 
in^diating an At vri-a body part ofthe a\^'ect containing diseased tissoe wjlli light 
baviqgal least one excdtalioawavdeDgth in the range in»na3)^ nm to about 
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5Q0 om» directly viewing fluorescence ein8»at;ng &can a Ui:getinfi constmci 
adxiiinistered to the sntscct (hat has specifically boimd io and/or beeo taken up by tiw 
diseased tissue in the body port, wltoKin the taigeting ooostrjct iluorescet in res|Mm£o 
to the at least osie eifcitation waveleagUi, delermhifag the tocaticD and/or enrfaoo tavi 
of the fliseased tissue in tbe suhject, and removing stlcasi a pcvlion of Ibe tumor 
(isBue. 

In yet anotfcar emtK>d>nicnt, the present invenlJon providest mt:thu({5 Sot in viva 
diagnosis of tumor tissoe in a sal>j6Ct in need fhoreoC In chia embodimcm, tha 
invention nurfbod oonprises contacttDg samples of toxnor cells obtained fiom the 
subject oi vitao with a plurality of ddoccdsly labetod conipousds, each of which hinds 
to or is aetectively taken, op by a difdoct tumor type^ determlt^ng which of Hbb 
compounds is booed h> or taken iq> by <bc sample tumor odls. administering a 
diagiosticdly effective auumnt of at lexst one biolo^cally conqudible fluorescing 
t»:gctii]^ constroct cantanu^g aoon^nnd ddermined to trindto asd/orbe taken up 
hy the san^le Cumor cells and a Cluorophorc rc^oxiave to ai least one wovelenglh of 
light in the nuig? 0x>ni about 401 am. to ihcnu 500 not, and diagoosing the location 
and/or Burlacc area of the lumor tissue in the tu vivo hody part by dii:octty vievtHng 
fluoncsccnce cmanatins fiom the tat^gecins construct bound cr Ukos up in the tumor 
tissue upoQ ixradia tion thereof with light providtng Uic ut lost one excitation 
wavcUnflth ibf the Jftnoreeceitf targeting construct. 

In one embodiment of die invention method, n single type of /liwrosiccnt 
moiety is rc^ed upon for goierattne fluorescence otDonattng fiom the irmiiated body 
part (Lc, Gccm the fluorescxnt targeting ccnstmct fhat bindfi to or is talcat xtp by 
diseased ti«soc). Since cotam types ofheallhy tissue fhioresce naturaJly, in eoch a 
case ii is imponaiix to select a fluorescent nioicty for tlie taiigsaing consmict that has a 
predomto&nt excitstton wavelength that docs not conTavt sufBcient wavelengths in tbe 
visible range of Hght to make visible the surrounding bcalfhy tissue witl th^ inhibil 
tesolotiwi of the diseased tissue. Thezefbre, tho hgjbt souice med in pnwtico of this 
embodtment of ^ invcation emits light in the range fmm ahout 401 nrn to nboui 500 

TOD, 
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In alternative ccibodinicnts^ the invention motiuK] may ailditionally comprise 
the step of administcrins to Cbc subject one or more supplcincmsl iluozcscisg 
targeting ooostructs (e.g„ mtibodiea^ or biologically active fhi{pnools thereof hnviag 
attxicbnl fluoTophores) thai bind to the initial fiuoicsefiiU tftrgettng otmstxiia imdAir to 
each dtikerto eohaDce Ibe flooivsocnoe eoianatinQ torn flie target tissue. For instance, 
a Quoreseenily- tagged anti-fluompboni amihody may bo BdDBtDistered to biiid to any 
previously odmuustored OuaresoeulSy-tsggEsd antibody or comor-avid molcc&lc. Tbe 
puipose of the Bupplcmcntd (baazcsdag tax^cdag coxninict is to increase the sat«a^ 
of QuoicscenGe tixn the taigeliiw Hgand of the first administered targetiag cuaslnict 
and thereby to aid in detection of diseased or slbaomial tisane in the body ptot. 

B is Scnen}fy good prsstke to allow tbe taiBeting oonai^ 
be taken up by any tanscti^g tissue dud. may be present at the site under tnvesligalioo 
and then, before adooiiustration of die supplemenfad floorcsciiis tarfieting caiistracl(s>. 
to substantially nmow! (e.g., wash) from the body part any vaboiasd larseting 
coxtstnict to tnaxiniize the opportuoity 6m- floorescence from the su]^temental 
fluofrcscing targeting co]istructG(f;) lo aid in delecting th« fH^osenoc of aoy taiget tissue 
present in the body ptiit. Usually, the «cipplcineata] fiiKi(re£ciDg targeting constructa 
ere siicccssively admiiu^mx] to build up the Qnorcsccx^ signal from the target t£B8U& 
For exaniislo, if ibo iluorescent targetins construct comprises a humanized IgG 
mooocioiial antibody s^xxific fbr a hrcost cancel antigen, the next-administered 
fluorescing torgetiiig oonstracl noay comprise an anti-fluctopberc antibody, such as 
anli-flnoresceni, and the tbird-QdimtttStered fluorescing tai^gettng oonstnict may 
ocsDprisc an antl-idiotypc astibody. Tbose of skill in the art wit) bo ajbte to devise 
ooBibioaiions of suocessive^ administered fluorescing targeting constniots. each of 
which specifically bbub to the targeting oonstruci or to one or more of die earlier 
aduunisteivdsiq^Icmc&tftlfliMreficine targeting constnicls. It is prescptly preferred 
dsat all of the flooreacing targeting oonslnicts used to tdcsotii^tbe target tissae 
coiiiipriso fluorophones that flaortscc within thosame v(rav«l«ngd) b&ad or at the same 
wave laig;d> as does (he jaitiaJly adoitnistarcd targeting conslruct (d.g. a Ouoresoing 
sensitive to the invention wavelcngUi of UgN in the initially administered tacgetisg 
ccmstnict) to nrinlmiax; tiw number of (Kflbrcnt light aouzces dud need to be employod 
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to excite nimuttiineocs flsorescotco D'otn all of (he difierenl targeting ccsisitucts used 
in pzac^fi Of tbc invailion method. 

hj yd anotbcr emhodimBnt, the invcxidon uiefhod ftuihec compnBcs (he step of 
Bdaiimstcriog to the subiect at teest opc sopplcmeniitl nucrcBCenl turgefmg coitHiraci 
(e.g., cumpri&mg on antibody, or a biologk^lly dcijve (ragmcm thereof having an 
autacfaed fluoropborc) that ^ccificaUy binda lo or is taJkca up by normal tissue or 
constructs iu the body part, whexcin fLaorescencc from the supj^lanental flanrcsccjit 
targeting ooiutructC«) in fesponse tv the iirsdiadag iiglit is a different color (i.e., Eias a 
dtfirareat wsvdeagih) ibai that fivm the flcEro9c«iU targeting coestniettbatis selected 
to bind to or be takes up by the target tissue The ifiOcrBnce b the eolois of the 
SaovBscence emanatoig fiom fhim up l m i e s m targctiay constructs tai^geted to normal 
and to diseased or abnomial tar;^ tissue anla the observer in detemriubtg the location 
nod rize of tbe laigei tissue. Use ofsnpplaQeatal fluaropboFcs jnovides (he 
atlvantagD diat any natural fluoKesoenoe cnuutatltig ihnu lunnal tissiw is c^scured by 
the fhiorescetnce emanating from nuoft)phore(s) in suppleraentaJ targeting constnicts 
tarceied to the rumrml tissue in the body port The greater tbe diOcmxcie is ooltv 
between ibe Otiorc«cciice cmaiuitins nnmai and tuget tissue, the easier It is for 
tho c^orvcr to visualize the omlmca and stio of the target tissue. For instance, 
tar^iog a QuorciiC-ing largctirif construct cani^msing a Quoic^ore producing rod 
li^t to the target tisRue (i.e., abDocmal tissue) and a flnorophore pittdixii^g green li^t 
to heaiiby tissoe aids fbe observer in distinsniahi&g the target tissue tima the normal 
tifisue^ Those of ^iU in tbc act oanzeadily setoct a oondjiB^rion of fhiOTOpfaares thai 
pcesent a dTstioct visual color contraat. 

Tl^specfnun of tight used in the practicie of the invcuiionmcdjod issdocted 
to contain st least one wavclen^ that cAim^onds to (he predominslc: cxcitatioii 
wavelength of the targcuug cMUh^ct, cnr of a hiotogically co^ipatiblc fluorescing 
moiety contained wi±m tbc targeting oonstmet Generally the excitatian light used in 
practice of the invention nicthod coaiprises lease cmc excltition waveteigtb of light 
in the wavelength range fiom about 40 1 mn to about 500 om. 
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However, when a comlnnation of larfiedng Uganda (bu iluorcsce sU (tifieicot 
wnve1esn£;fiis is used in pctctioc of fhe inventiozv the spectrara of fhft excitation Qgitt 
xnuct be fanned eoov^ to provide ai least one cxdtaJion wmvelengfti Car etch of the 
flnocoirfiores used. For cxnxipk, it is paiiicatarly impoitaiit when fhiorophores of 
diCTeonrt colora are selected tp distingxrid&noniuU fiom diseased dssne, thai fhe 
exdtBtion B p eot nim of ffae lig1rt(8) indnde excitniion wavcleagths fiir the 
lliioiopbtncs tsrgencd to normal and tarset tinue. 

The ftnoKseing moiety of tbe tocfettng coostniet or of die seppUnuarial 
fliuffiesdng targetiug; ligaDd(s) can be aay cbemical or pratein moiety that is 
biologieully oooipatible <e^, soitable for in wo sdrainistntion) and which euofeaees 
in response to excitalion Jight u described bado. Since the tarigediig ligaiuJ is 
administered lu living ti^sae, Viologxeal coiDpetibiliiy Includes the lack of snbstsralial 
toxic cfifect to tbe individual in genero] if administered aystemicalty, or to (he taurget 
Ussuc if administered locally, at the dosage admioJstered. Nan limiting cscamphs of 
Auorophorcs that can be used in tl3c practico of (he iovetitioii Jnchide Quorescein, 
xnithnmycitv vid cascade bine, and the like, and cMnbinsdsom of two or mcnre (heieof. 

Additionat noo-linating eaumples of fiuoiescent ooaipOttnds thai fluoresce in 
rcBpooso to m cxotalion wavelengfii in tfie range fiook 401 nm to ebonl SOOnm are 
found in T^able \ below: 



TABU£t 





EXCITATION 
RANCRrnm) 


EMlSaON 
]tANGE(am> 


AcrklinsRed 




560-680 


AvtdincYcRow 


470 


530 


Aorifla'rin 


436 


520 


APA. (AetiflaviB Feulsea STTSA) 


355^25 


460 


ACMA 


430 


474 


Astruxm Ocai^ R 


470 


540 


Asinxon Yddow 7 <jLL 


450 


480 


AtabriiiB 


436 


490 




460 


5S0 


AufiKphociphinc 




SIS 


AuiuplioSphifle Q 


4$0 


590 


BoAcriiie 5(4|^Bite 


430 


550 


BOBO-l,fiO-FRO-l 


462 


481 
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COVrPOUMD 


EXCITATION 


EMISSION 


RANGE (nra) 


RANGE Com) 


BOPROl 


462 


461 


Brilliant Sutpho-flavfn FF 


430 


520 


Cftleefan 


4W 


517 


Catoi^Iuor 'Wlito: 


440 


500-520 


Cascade Btue 


400 


425 


Catcchoiainizic 


410 


470 




450-490 


515 


CoriphosphmcO 


460 


575 


DiA 


456 


590 


Di-S-ANEPPS 


4SS 


60S 


UiO IDiOCi,C3)J 


4S4 


501 


Dq^enyl BrUlislii Ftayfaic 


430 


520 


Eucbayshl 


430 


540 


flaoTttscein 


494 


518 


jRcoitcsceiii IscndiiocysaAlB Qrl TC) 


490 


525 


Fluo 3 


485 


503 




479 


59S 


ForaKed 


472 {low (Cb'**]) 


(S37 (high 
4S5 


Geoacryl Brilliant Yellow l<JOF 


430 


OenactTi Knk 3<J 


470 


583 


Gcoacryl Yellow SOF 


430 


475 


GtoxalLc Acid 


405 


460 


S-HydrorjtypyreoenS.-^, lO-TriStilfbaie Acid 


403 


513 


7-HydTQKy*4'fnerhylcounnahn 


360 


455 


54IyibDxy-TryptiuniDe (S-ST) 


3B04IS 


520^30 


Lucifer YdlowCH 


42S 


52S 


IjKiferYeUowVS 


430 


535 


LysoSensAT Oncn DND-l53p I>ND-1 89 


442 


505 


MuilonBRllwatFlavra lOGi^ 


450 


495 


MaxHon BriHtom Flavin 8 Gf¥ 


460 


495 


Mitotnclua- GraenFM 


490 


516 


Mftlmtnycin 


450 


570 


NBl> 


46S 


535 


NBD Amino 


450 


530 


NkhobcnzoijEedidole 


460470 


510.650 


Nylosoa BrUJianl Bavin E80 


460 


510 


Or^on Grocn 488 fltiorophore 


496 


524 


PhoGcAittcSR 


465 


565 


Qmnaerine Mustard 


423 


503 


Khodamtne LIO 


496 


530 


lUtodaaiine 5 GZJ> 


470 


565 


Rhodol <jrccn flaorophorc 


499 


525 


Scncn Orange 


440 


530 


Sewrcn Yellow L 


430 


490 


SrrS O^rimuline) 


395^25 


450 


Su]i>ho Rhodamuie G Ejciia 


470 


570 


SYTOOreea flucmoent miclejc actd st&nis 


494:^6 


S15dh7 



(37) 



3P 2004-527299 A 2004.9.9 



IS 



COMfOVSD 


KXCXTATION 
RANGE rnm) 


EMISSION 


Ihiufbvin S 


4» 


550 


1 aioila>in 5 


430 


550 


ThiozDl Orange 


453 


480 


Uraninc B 


420 


520 


YOYO-I. YOnfO-PRO-I 


491 


509 



Since ffae flnorescenee praperticB of blologicaily coxnpatiblc ftuorophDies are 
woll kuown^ or can be readily detonniaod by those of skill in the art, the skilled 
practitioner can readily stkxA a vaefUl fluoropbore or useful combin&lioxi of 
fluort^ores, and match the wav«lflngtli{s> of the cxcitBtion light lo fbe 
fluoiophore(aX Tfmdty of additioafti usefut (kujrophores c^n be detennined using 
ammal studies as Jcnown in the art. 

Prcfeably, the targeting coosttuct (e.^, the Ugiuid mcwly ofihc invention 
targeting consliucl) is 9cieaod to bind lo and/or be taken up Epcci&caOy by the target 
ti«s«te of uim^t, for extoztple to an antigen or other surfaoe feature contained on or 
wiOun a c^l that f^iaracterizes n disease or abiioratal state in the target tissue. As in 
other diagnostie assa^ it is deshnble Sot the targeting constnict to bind to or be laketl 
19 by the tau-^t tissue selectively or to an anligciu assocaated wifh the dittaae or - 
afanoaiiBl state; howcvor. t a iEc ting oonstnictB coulauunB Higaad moiedes that abo 
bind (A or Qie tdcen up by beatOiy tissae or cdl stnictares call 
of (be invoation method so Irni^ astbs coDccntradon of fbe mtisea in the target tissne 
or the a£Qiuty of the targeting coitatmct fisrlhe targst. tisnie b sofiSdeaay sreaterlhan 
for healthy Hums in the field of vision fio that a fhioKacon imagie rqNtesentiag the 
target tissud can b« dearly viaualized as distiiKl from any Ihioreacence oMning from 
beahhy tissue or stxncttses in tlie iietd of viautn. For eocample; colon cancer is oDen 
duTBClcQzed by (he pressaice of carcinoeuibryoaic antSson CCBA). yet fhis autigpi ta 
itlan aaaocistcd with ceitain tissues In hcshfay indivifhials. Howover, the 
canceotTBiiun of CBA in cancerous cokui tissue is often greater than is found in 
heaUhy tissue, so ati ai^-CEA enUbody could be used iis a ligand moiety in the 
practice of the invoitioii. hi annther example;, dooxy^ucoso is taken «p and utilized 
by healthy li^aue to varying degrees* >ol its loct^otiaro in healthy tiixues, except for 
certain known oi^^ana. such aa the lunt, is subsfanltaJly lows tliaa in tumor, llie 
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known pattern of dcoxyghicosc coosutnptkm ui ihe body con ibercfoxe be used to aid 
in detensuoaliott of those arcaa vf^ierdn unesKpeciedfy hl^ uptaioe of deuxyghicoBe 
signals 3ie yrcscacs of bunor cdls. 

in one OBtxKlinMni according to ihe present invetition, the disease or abnormal 
statt; doccled by the rav«ition mothwl can be luiy type rfiaractcrizod by the presence 
of a taawn targeA tissue for sviach a specific landing Itgand is koown. Far oumple, 
various heart conditions are characterized by pxoducdon of necrotic or isdiemlc ti^e 
or prodttotiooQ of arthaosctefottc tissue for whicb specifio binding ligarids lure Ioiawa. 
As aoDther iUumxEUfve euaipK brosal cancer is chnwbnized by tho pnoduetion of 
cancerous tissue idemified by monoekuuil aotibodioB to CA lS-3, C/>l\9-9, CEA. or 
H£K2AKa ItiscotaeiiipiBtBdlliat Hie taxgcttiasucinaybciliarocte^ 
prodncc eUhcr a sivflure mtigat lor vAndb a binding Sigaiul u known, oc an 
intzwcllulaT nuBker (i.e. antigen), since mangr taigetiiig conetiucts pcnetnOe the cell 
mombnne. Rf^sentattvo disease slates fhalcaa be identified uring the uivcot^ 
meffwil inctode sudi various conditiQTB aa difTerent lypcs of tumors» bwleriai fungei 
and. vbal infecticrm and (he liisj». As used herein '^abuonnat'* tissue incltul^ 
prccftficerons coiiditicms, necrotic or isi^emic tissue, and tissue oKociflted wi^ 
connective tissue diseases^ and auto-inunune disorders, and dke like. pHztber, 
ejiamplcs of tho types of tarect tissue suitable ^diagnosis or exiuninuioii nsbig the 
inventifMi mdbod njclude cardiac, breasts ovarian, uterine, hmg, codotheliial. vaxcutar, 
gastto-ifiteslinal, coloreotaU pTf>st«tie tissue, endocrine tissue, and the like, as well as 
cotnbinatkim of nny two or maze Iberoof. 

Representative examplea of entigcna for 9J>mq txuranon malignancies and the 
body locations tn which they ore comraonly found are showj> in Table 2 below. 
Tweeting ii^aidB» sudi as ootibodies, fwdteseanfigens are known hi Ibe art. 
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' CEA (cQgcaioeintoi y onie aatigpn) 
PSA Qxvstate upcaSSxt ao^gtn} 
CA-12S 
CA1S4 

(Xrfi^to protein 

^ICG (human choriono 
gonsdotropm) 

MUC-! 

Estrofccii ivcKplor 

Pragcsieronc Tvosfrtor 

EOFr (epiderma] growth ftdor 



TABLB2 



coIoD, bmstt lung 



tBStfeulsif csnocTf cbonoGwcinoiiB 

bre«st cftrtccr 
hrca5t Cftncer, ukrixM; 
bn:»t cancer, 
bladder cBDser 



In <fQC embwiLmenl of ibe bvc^ition mcdiod, iho ligznid modety of the targeting 
constract is a protein or pol>p^d«. such as en uoUbody. orbioloipcany active 
fragment thereoC preferably a monockma! antibody. Tlic supp]i»naDlal flnotrescixag 
tweeting cnii5txuct(a> used la practice of ihs invention mdhod taay also be or 
(xmipriKepuiydonal or moooclonal aniftodxes tagged with a fhiorapbnte. 'JTho tarm 
"antibody'* ta used in this mvuntion indtiitea iotect molecuiea as veli as fimctUmal 
ftagmenU fiwreof, such aa Fal>» P(ab')2. and Fv that are capable offainding (he 
cpitopic detotinfamL Tfaese liincUona) antibudy fragments retain souic abtttty to 
selectively biDd-witii their rc(ij>6ctive antigen or roceptor and axe defined as follows: 

« 0 ) Fab, the ftagmeiit which contains a iDonovalertt antisen-binding 
ihtgmant of an antibody molecule, can he pioditced by digestion of whole antibody 
witti the €saymie pqsain to yieM an intsct chain aiui a portion of one heavy cheii^ 



(2) F«b% the ftagmem of an antibody nH^ecule dial can be obfainod by 
treating whole snlibody with pepaiti, followed hy reduction^ to yield aa intact light 
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cfasin and a portioti of the heavy ch^ two Fib' (zagmcntB are obtained per fldlibody 
moleODle; 

(3) (Fai>')i, &« ftagmeot of Ihe anttbcdy that can be obtamcd by liwting 
wlKile mitihody wifh the aaymt pefmx witbout subsegueot reductioiz: F(ab')2 is a 
dimer of two Tdy' fragmaits bdd toscdier by two tfisulfide bmxls; - 

(4) Fv, defined as a ^nedcalty oisinea^ fragment containing the 
variable i«^on of the U^t chain end the variable region ofihe heavy chain oo^cessed 
as two chaino; and 

(5) Single chain antibody (^CA"), a genetically engineered molecule 
cootainmg the variable region of the light eluin and (h« vaiiabie region of the heavy 
chain, linked by a suitable pol>|K;ptide linfeor as a genelicall y fbsed aingle cloln 
nwkcnie. 

Methods of making these firsgments are known in the no. (See for exaniplc, 
Hnilow & T^i^ An^ii b<?di€«: A T-^t«t tQry Manual. Cold Spring Haibor Labcn atnry. 
New York, 198S. incoqmrated herein by xeftreacc). As xsscd in thia iDvcution, Ihe 
icon "epitope^ ms4tns any antigenic deCcnninant onao antigen to which the peiatape 
of an antibody binds. Epitopic detennruBnis uMtally consist of chemically active 
smfiwe gronpings of molceulis iwch as amino acids or taigar si<1e chains ttnd usuaDy 
have specific three dimensional stnictural cfaaeacterisiics^ as well as specific charge 
c>haractens(ics. 

Ajitibody 0?tgiBents of the pregem invcntioncan be prepared by proteolyltc 
hydrolysis of the aniibody or by eiqiressitK] in B. colt, of DNA encoding the fi^ncnt. 
Antibody fragments, can be obtained by pt^in or papain digostioa of whole 
annbodicK by conventional methods. For example, antibody fnignHails can be 
produced by cnzj^natic cleavage of aiilibodie* with pepsin to provide a 5S fin^oteni 
denoted F(ab')z. This Iragmein can bo Ibifber cicavod utdng a thiol rcducmg i^ent, 
and optionally a blocldog group for Ihe sttlfhydiyl groups reanRing fstau cicavagie of 
disulfide linkages, to produce 3.SS Fab * monovalent fi-agownls. AJlcmativoly, an 
oayituitic cleavage using p^^sin pioduccE two nu»iova]ent Faib' fiagraeats and an Fc 
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fragmeot direcdy. Tbe«o cne&odfi are described, for exaniplA^ by CoWlenbecg, U.S. 
patesxta Ko. AflXS^S vaoA No. 1.647, and refbiences couuined thonin* whicH 
patcols are hcnAry iuoofpcnated ta tbar eastirttitt by refcRnce. $ae also Niscmhoff 
aUAreh. Biodian. Btophys. fiS:2^0, 1$6Q; Porter. AWmm. y. 22:119, 1959: 
EdebtutD esf a/., , BJethudy in Enzvm&loav. VoL 1 . page 422 Acadenuc Pceio. t9<S7; 
and Coltgsa etal.at nctions 2.B. 1-2.8. 1 0 and 2. 10. 1-2. 10/4. Other mclhodB of 
clesvitig aitiibodies, such 9S eeparation of heavy diains to fonu mouovalcat Ug^t- 
taexvy chain iht£incnts, itnthor cleavsi^e of fiiLgnients, or other enzymatic, chetnical, 
or genmictechmques may also be used, so long as tin B»gam«it bind lo Ihe omigNi 
diBr is KecoffoxoA by Ihe iotaot aoUbody. 

Fv fragmoils con^riae ao association of Vh and V{. cluihis. This associntjon 
maybenoaoovalcut, as deserftNad in bibu^al.,Proc. Nat U Acad. Scr. USA £2;26S9> 
1972. Ahema^v-cly, (be vmisble chains can be linlccd by an intcnnobculai disulftde 
bond or cross- fiidoed by chemkAls such as glutAraiadhydc. See, e.g., Saxufbn, juprtr. 
Pccfcrably, die Py fiiagmcnts ootuprise Vh ftod Vl ohaios ccniDccted by a peptide 
lioker. These singlD-diain antigen bindtog proteins (sl^r) are pivpansd by constmctiBg 
a sfrocbJTBJ gene comprising DNA sequmces encoding the Vh and Vl domalm 
coimected by sm oligo&ucloodde. The structuml geaio ia inserted into an expression 
vector, whidi is Bubaequortly inlroducod hiio a host cdl such as £. coU, The 
recombinant bast cdlii syntliesisa a an^ |iolyiMptid£ cbait» with a Unloer peptide 
btidgiftg ifw two V dotnains. MeihiNfo for producing sPvs are deseribed, ibr exainple, 
by Whitlow et al^ Metfiods: a Cbmnanicm to Methods in EjKCvmologv. 2: 97. 1991; 
Bird €t aL Science 2^:423-42$. 198S; Pack ei ai.. BUi/recfuioJogy 11:1271 -77, 
1993; Sandbn, sigfra. and Ladncx et al., U.S. patent Mo. 4,946,778. niitdi is beraby 
incoipoiated by ivfmnce in Ita entirety. 

Another fonn of an antibody fh^jracoi a peptide coding fur a single 
conipkmentarity-^ernnningiegicm (CI>R)l CDRpqitideaOiinhu&liiKogBi&ni 
unite") can he obtained by oonstnusttug encoding the CDR of an aoiibody of 
interest Such genes oze ptepand, fiir exatnple. by using tho polymerafic chain 
zeadioa to synthesize the vaxiabk r^on from A uf auiUsody-inodncHng cdla. 
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See. fot exompl«9» Lamck et al., Melho^: a Compaai on t o Methods in Efavniologv. 
2: 106, 1991. 

Aotibodii^ which bind to ft tumor oeU can be prepared using au intuci 
polyp^tide or biologically Ihncricmal hvgmaa contzinuvs sxmJl pepcktos of ioteresl 
afl theimrauiiiziiitg antigen. Tbo polypeptide or a peptide used to uranunize an animal 
(derived, for sxample, firom Uanslatad cDNA or chemical synthesis; can be 
oonpigated to a ti^met protein, if desired Conunonly used caitien that are 
cbemicaUy coupled to tbc pqjtida incfode kosliole lunpet hemocyttun <KLH)» 
thyco^ofauHot bovine Ecnim albumin (BSA% nnd tetanus tox<rid, and tfao Ukc. The 
coupled peptide i& (hen used Ui immunize the anxmal (o.g., a moose, a rat, or o rablnt). 

The preparation of such moRockmal antibodies is conventional. See, for 
exxunple, Kohkr & Miistdii, Nnhrrc 256:495. 1 975; Cc^ijjpn cl a)., sections 23.1- 
2.6.7; and XIaiLow etaU io: AntibodtcB: aLabtiraiotyMamiaL page 726 (Cold Spring 
Kwbor Pub.| 1 98$), wlikii are hereby incoi p orated fay rt^troeoc. Briefly, xnoooclGn^ 
amSbodiea can bo obtained by miectins iiuc» with a eompoatinn oompri«ng an 
natigen, veriQing the picaeaee of antibody ptodtiction by rvmoving a scram sarnplc, 
rcsDoving the spleen to obttfai B lymfduicytes, itising the B lytnphocytea with 
myeloma cells lo [noduce hybridomas, ckroang the hybndomai^ sekctiiig positive 
clones that pttiduce anlibadica to tfao nitigeo. and iai^'ns the sotibodics ftom tiie 
b)^'doma cidnucs. MonoDlonal antibodies cam be isoJafed and purified fkom 
hybridoma cultures by a variety ofweD-eatablishcU tecLmqtJcs. Such isolation 
tectinkiuca tnchide alfimty diroinatography -wtfb Protein- A Se?*amBc. size-exclusion 
chromatography, and ion-eKchan^ chromalosrapby. Sec, €at exazaple. CoJigan utttL, 
secrions 2.7.1-2,7. 12 and sections 2,9.1 -Z9.3; Bwrrteseial^ Puiificatioo of 
ImnitnwglobQlin G (IgG), in: Me dtoda iM M o te e ularPiolopv. VoL 10, pages 7S^104 
(TluotBiial^ress. 1992). 

Atttibodiee of the fRissont invention may also bo derived firom subhuman 
primalc antibodies. Ooima] teduiiques for raising tfacropeatically u&eful antibodies in 
baboons cao be found, for exampbj in Qoldanberg et al„ Intematknial Patent 
Pub&CBtitta WO 91/1146S <1991) and Umdhh et d., 199l\ Jtac /. Cancer ^10, 



(43) 



jp 2004-527299 A 2004.9.9 



wo 01480778 



r«nvi)so2/iioft3 



21 

wiiidi are hereby inccNporated by EeGsrence. AltttrnativQiy, & UiwapeuKieally tuefiil 
antibody may be derived from 9 'Imnmixad" ntonockntiil antibody. Hnmanized 



ddmnhnn^ icj^ora from heavy and tight Vttiaible chaius of die moose 
ImmfDioglobuliD into a bumas variable ddmain, and then sobstitutiiq^ hutnae nstdues 
in dw fi'atnewQric regions of the misins eoimlefpailB. The use of antibody 
componenbi derived fjrtn humanized nionockmal imtibodica (Aviates pmential 
probfcms ttssocialed with Qie iouttunogEiiichy of {ourine vonstonl regions, Geaeral 
tedwiqucs lor clemn^irmrine immonos^bidm VBriable d<n3iahss are deseribod, for 
example;, by Orlandi et at., Proc Nai'iAcad. ScL USA 86i3S33.l 989, \»*icli is hereby 
inouTporatod m its entirety by refercsce. Tcchniqvtes for pEcodudng hmnsaized 
lEKmocloaal acdibtMiies axe described, for cQCBiople, by Jones etal^ ?faatre 321: 522. 
1 980; Kieehnuoin ^ Naiura 332:323. 1 988; Vedwciyen er ai., Scienix 239: 1 534, 
1 988; Carter et at^ Proc. Nat 'I Acad Sd. l/SA 82:4285, 1992; Saodhu. Crit. Rev. 
BioUdu 12:437. 1992; and Sinscsr et al^J. Irmntmot. 15i>:2844. 1993, whkh aiv 
herdby inoorparated by reftrencc. 

U is also posioblc to use anti4(£otype technology to pruduve manoclonal 
atitibodiect which ntimic an epitope. For exompio, ao anti-idUK^'pic moiwckmal 
antibody made to u firat monockiQat aotibody mil have a binding domain in die 
hypervariable region -which ia die '^Bioge*' of Oie epitope bovod by the first 
moDOclona] andbody. 

In a prcsondy pr e fei Ted enobodinient of the tnvcntiou mediod, the iigand 
mcicty in die fluoreacent targetiiig cotiiitruui used in practice of the inv'esuion can bo 
selected from among the many binlo^cally compatible tam nr-avid cvnpoimds Ibai 
bind with ^pedfLcily to leceptora and/or are prefesvndally taken 19 by tumor cells, 
and cam be nsed a& the iigaod moiety mdie mvenlioa targedng oonstnicti. 
Tamor-«vid etMiipoimds thai am pfefoendally *taken up" by tumor oeOs may enter 
the cells Gutmgfi surfiioe or miclear leccptnn (e.g.» honnonc leogXonX foiea. 



monocIoBiat aniibo^efl an; produced by tnnsfecri] 
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bydropfaHic *\nndoW in theceU lipid tnlByer. and dw like. 
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niustraKve of dus class oftuanor-mvid eompaundsi are soaoatostatin. 
sopiatostHtiD raccptor-lrindiDg p«ptide&, deoxyi^\ieo6e> msfhionine, and the Iflce. 
PosticDbiily uiefiil somatostatin ro Gq w or- bindlng pqitides tsm a Unis-ttctiiig, 
octiipcptido analog of wiOHitostatin, known a& odreoride (IVphrnylalanyf-L-cysleiny^ 

(iKy6xoxymc\hyTjptxrpyil-l^cytxeiDzn^6£ cyclic (2D7>-di$ut£de). Inueotidc, an oral 
founulatinn oCoctivotiKte. P8a9, P587, and tb© like. Somatostatm-bindbg peptides 
arc difickisod in U.S. PaitntNo. 5^71/71 1 , end mcUiods for Ifsfcinfi sudi peptides 
covaleiUly to a radtoisotopc through their carboxyl termtnai amixio acid under 
reductns tOTdiiioas are disclosed in U. S. Patent No. 5,843,40 1 , which ate both 
inccHporatod hcrcio by reliereoce in thnr enttrates. Ond of skiU m tlje tji cm rcaiSty 
adapt suci) leachinga for Uus prepaiadkni of fluorosceficc-scnsldvc aomatnstatia 
rcccpfor-fainding pqitides by substttuting Ihe fiuoitseiqg motctiea of this iaventionin 
the plttcc of a ntdioiaotopc. 

Som^XKtatiii aod somatiMtafin TccoptDr>binding pepitdcs are porlicuiarty 
ciicctive for vac an the tumor-nvid ligimd nioSeiy in tho ttnigetiiif construct iii the 
inventioo diagZH>siic procedures wfaco the disease stale is a neuxoeodocrine or 
cndocriite tumor. Kxamples of cetnooadocrice tamers that caa bo dia^iiosed usisg 
Ihe ittvention cicfhod include ajteiumes (GIi<imKhxciitg andTSH-pioducifi^, iklct 
cell tumon, carcinoids, ondifSercmioted nentoendoeiiDe csarcinomas, snail cell ood 
non suiall cell lung cancer, neuroaidociiiie and/'or intenaediaie cell carotnomas, 
neuroemlactilie tamofV of ovary» cervix, cudamctrimiv breast, kidney, larynx, 
paranasal siaaaeSk and sativaiy glanda, menii^gfomas, wcl! diffieientiaierf glia-derived 
iunuaa> pboochnanocykKUsa^ iieiiroblastoniss, £BnsltODeuro(blasto>na8. 
pangangtiQnias, ptapillaiy, i^iailar aod modnllary cardnomas in thyroid cells. 
Meckel c^ carcinonjas, and melanonuu, as twell as granulomas and lyniphoraaa. 
These tumor celta arts known to h»v« sonnatostalin rocoplora Hod can be targeted using 
somatostatin at somatostatui recepfenr binding peptides as ibe tumor-avid ligaod in the 
invtaiimi fliioicsceac targedng construct. 
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Vasointeiiiinitl peptide (VIPX H-hich is used in YEP receptor scintigrapliy <I. 
Vifgolhii, Eur J. Clin. Im-est. 27(1^1: 793.800. 1997* is also useRd in fheiavectioQ 
method for dlassosis of smatt primziy adMiocai^iunnaa. Uver metustaseB snd cotaia 
endoome tumors of ihe sasimiatQstinAl tracL 

Aootttei molecule ainsttatiw of ifee minor-avid h'gaiids Haat ait> prefernifially 
taken up by tumors is dwncyslucose. which is VnowD to be jprcferentialty taken up m a 
vorietyofdifferent types of fanfiois. lUusfiativDofthe^ypesof tumors that cast be 
detected usiof deoxytilucosc as tiic tuaooiswid Kgiuul swiely ia die flooreacent 
taqjetijxg constnict fl« ditoloaed herein include Ptetfened tucoor targes for 
dooxyglucose hiclude ntelanoota, colorectal aud pancreatii^ tumors, tymjdioma {both 
HD and head aod nedc tnnxns. myelonia. csmcers of ovary, cmwer, iMntst, and 
ferain (hi^ giado and pitnltaty adenomas^ saTOomas (grade dDpemdent), bepatonui, 
tosticfiler cincer, fliynrid (gcad» depeodent) smaH xy^lX lung cancer, bladder and 
ftfenae cancer^ and the hkc. 

Yet ctber tumor^owid compoonds Chat can be used u the tsrscting li^nd iti an 
invention IhnrescdAgtatgetingconstmel are l-ainhm-cycHibaiUrae-Ji-caiboccjilc acid 
and l^xnethknune, Lrme^jUDoine taan eaaentla] amino acid thai is nKcasavy fior 
protein ^v]ifibenb. It is fimonw thai mal^oaal cclb have fdtei«d tnettuonme 
metabolisia and reqabe aa eoctexnal source of medriocdne. 

A<ldttioBal e!icBnqile»orbiolO||ieaUyconqi>aiIbl« tumor-ftvid ooaapminds -thut 
bind with BpeciSd^ to tmsor receptees amVor ate pTcfvencialty tidten ^ by timor 
cells inchule mammaKau btmnones, parUoularly sex bomnones, neurotransmitters, and 
ootx^Mnaids expressed by tamor cells tn contnmnkatewHh ffif^ other dint are 
pre£iSi?QatialIy talaen iq) by tumor celled such as nov^ secreted proton construct 
ariamg from dunmosonial abenations, cuch aa tnms&nK or invernons within the 
clone. 

The term honaone is vsed herein io refer to componnds that are expiesaed 
wiAin a niammal fbr iu.iian ai a xemote location and fattlttdes 
honnonea, odl growth honawics, cytokmes, eodocrioc hormoneB, erytbiapoielun, aod 
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theUke. As is kiiovmm the art^ a mimberortiiiDar typos express 
hoimmica, tot oxsxnple, estsogcn, pn>eastenane, aixttogens^ siicfa as tcstostcrooie, and 
theiibe. SiKihhniiiKmes aispic&reaijanytaked upbytinz^ 
spedGbrecqptors. Itisaiteskna^minau&attfhatlhepailxcidartypeafreuepUnv 
expcessod by e turnor celt ctuni^e fyrer time whb Os same cell or oetl mass, Jfbr 
cxoniplD, eRpicsoris estrogea nceptocs at one point in time snd^wifhtiic estzogea 
reeeptoTB bang Ruf>8t8idieny scplacod with antbogeti raceptois ai eivilherpasBt in 
time, 

Theiefbit^ in motibcT cmboduDcat occoxdiiig i» tin present inventimi, tins 
tnvcatiMi diagfiostic medtod comprises ptescmaiQgof latget tumor cells I0 
delennine which recepton ttre ovrtauiy hwos expressed by the l&rgeC cellfl. In this 
embodiment, the bj-vcniicn diiignostie method comprises contacting $ample(E) of 
tumor cells obtained Tioni a oibject iA vitro witb a plundiiy of dctoctably labeled 
tumar-avLd corr^undfi, osd dctertninui^ which of Iho iiimoT-svid compounds bind so 
or ace tekon up by the sample cclU. The urveiiiioa diagnostic melhod finthcr 
cixiipnses odminLsteriag to the subject a die^iostiainy eflfectivE amount of ooc oz 
more biologjcally compatible flnoreachis targeting constrtacte, each coinpnsuie as 
ligsnd tdoiety ^ least one ortfae tumor-avid coiopouDds determmod to hind to and/or 
betala»tipbyttke ttimiir cdk ixi as to ^low lhei]«cR3cmsingetsngoomgtruct1o 
bind CO ttndtor be taken up seSeetivel y tJi ytvo by lumot tissue, tnedtMing an Ar ytvo 
body pari of the mfaiect Buspocled of ccmtainhig tbtf ^unor (inue wbb bsJtt having sc 
tease one 'wiveleugth in Hie exciiatioii spectrum of the iargding constnici under 
cqndttioiis IhBt substantially dinrimiyw extnneoos iijlit to the in vivo body part, and 
directly viewing fluorescence emisuiling from tfu ftnorescinc tsrsedng construct 
bound to or l^ra iqp by tte tumor tissne so as to detenniBe 0ie 1oca!t»n and^ 
area of the tunxir tissue in the in vnv body part. Of course, if (be tests determine that 
the nunor Beil*t are concurrently taking up more than one twnor-avld ccmponx>d in 
substantial proponion (eg., both ci^geji acd prugesterane), the more than one tumor 
avid componnd sa deu^mined cam he uted as the tmnor avid U^^nd moieties in the 
targeting constructs in the inveiition dia^ostic snetbod. 
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Mc<lio(is for obtvtniim test iimuir ccUs fta pmatetdng to detamine the 
iypB(s) of lumoEHKvid oompounds due are cuiremly betntg tsdcee up (eg., by Ejwcj&e 
nx:q^a[» cxpKssd by Owtunior cells) fire well blown m the Tot eosamfiia, mA 
techniques u 600 needle aspirates^ icr^inga^ exdsional biopsies, and the like, con iu 
many instaauBS be utilized to fJbtam test tatnor cetla cditfivcly non-iavasively. 

In vttra tests useibl Ga dctenniaine Ibe tuoior-svid compounds that are being 
taken up by test tumor cells on oomerousaixliilso well known in tl^ Suchfn 
vitro tests generally iovolvo eidwx seqaenlially w nuniltanoously oootactiDg the test 
cdls a phSftSity of diffenot tomor-flvid compooods. For exaiaple, Qxt test cellii 
can be contacted wilh a panel or tibxacy of detectiMy labeled bormoacs and/or other 
known tumor-flvid cosnpoimds to dctermiac wfakb of tbe detectably labeled 
coi up oi im fa bind to and/or are taken by Ihe test cdis. 

in tbc practice the pneeiU inventiaii, die fioorescent moiety seaaitive to on 
excitailon waveleagdi in ibc 401 nm to 500 nm mnge can be linkEd to the mmor-evid 
conipoaDd usedastbeligBodinoictyin the tsrg^rtiDS'cnaBiiDct by any method 
preaendy koowD in die art Cot attaching. two moieties, so long aa the aftlacbmetit o£fSx 
linker moiety to Ibe Hgand moiety doce oot substantially impode binding of the 
targeting ooostiuct to the (aiga tissue ajid/or uptdro by tbc tumor cells, for example, 
to a recopAotr on a ooIL Thoso of skill in the «n will know bow to select a tigand/'ilnker 
pair that me^s (his requirement. For example, with regard to ocbvotides it has bees 
«l)ow{i thai ocHiptms of a linker to Tyt3 or Pbel of octnmtide does not prevent the 
tnfetnaljzation of octreotide z&er btndir^ to the somatostsnn receptor (LJ. HoikaA et 
al„ I*roc. Axxeki. Am. Physieianx 11 1:63-9. 1999). Tt is al^o Joiowd that l-anuoo- 
cy&k>faiitBiie-1 -cailioxyiic add can be tagged at the 3 carbai of the ring. 

Tlie length of (he optional linker mojet>' is chosen to optimize the kinetics and 
spccificily of Hgand binding, inch»£ng any conformational changes induced by 
bimfiiag of the Ugand moiety (o a (argct» such as an antigen or receptor. The linker 
moiety should be long enotigh and ilcxible enou^ to allov^ the Ijg;and moiety and the 
target to fieely intcnct and not so short as to canse stoic hindnmcc between the 
piotctnaceoas ligand moiety and the target 
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In one embodinunip ibe Knfcer moiety is a hMembieD&otunzia cicavable cxoss- 
^ml tr T, such as K'Sooeininiidyl (4-k>doftcet>i>a!minDben203te: sulfosttccii3imidyl(4- 
fodoaoet^-dminolienzoate; 4--8uccinimidyi-r«ycaibonyNV-(2-p)^dyliJhhio) toluene ; 
saIfosiicci]umiayl'6-{a-ineth>i'V-(pyndytdit^ hemanoKe; N- 

sucdninud>i-3<(-2-pyrid>idit2jk>H>iopnonate; aiiccinimlrt>^'6'f3(-(-2-pyrid3;ldithio)- 
pro{Hionami<k)| hexoncnUc; iaillbsucciiiimid)4-'6-{3('^-2-p3vidylrtidlio)<proptaraxmi^ 
hcxanoatc: 3-(2-pyu(Jyldithio)-propionyI hydrazide, Hlbnan's reagcst, 
didiloiTotriaziaic add, S-(2-ihjcp>7idyl>[^yBteinc» and the fikc. Further bifunclional 
Imking componnds are disckMed in U.S. Patent Nos. 5,349^066. 5.61 8^28, 4^69,789, 
4.952^94, and 5,t 37,877, each of which is incotporatcd hcx&n. by reiemice in ita 
cojirciy. 

These chctnica] Hnkers can be jiiischsd lo pumflod ligands usdog numerous 
protoools ICDOWS iu ihc art, such aa those described in Pierce Chetckala 'Sohitions, 
Ctnss-Hukbig of Proteins: Basic Conof^ts and Strategies," Scnuxnr #1 2. ElociErord, 
IL. 

In another embudimcru presmrly prefianred, tbe linker moiety is a pqptido 
having froin xboul 2 io obout 60 amino acid residues, for example froin about 5 to 
about 40, CMT ftom about 10 to about 30 amino acid residues. This aitertuuivQ is 
particularly ad vantafeotif ^en die ligand moiety is pmceinaceous. For exan^to^ tfao 
lickcT moiety can be a flexible spacer amino acid scqiacaicc, sach as those kncnm in 
stngjlc-chAin antibcxly roscaich. Exampies of such known Hnker moiclica inclodc 
GGGGS (S£Q ID KO:l), (GGCGS), <SBQ. ID NO:2}, OKSSCSOSESKS (S£Q ID 
H0t3), OSI-SGSOKSSEGKG (SEQ. ID HOA), OS'l'SGSGKSSEOSCSSTKO (S£Q 
IDNO:5), GSTSGSGKSSEGKG <S£Q ID tiO.€^ OffTSGSGKPGSGBGSTKG 
(SEQ ID NO:?), BGKSSGSGSE5KEF (SEQ ID NO:S), SKSSO (SEQ. ID NO:9). 
SGSSC (SBQiD NO:10), and the like. A Diphtheria toxin trypsui seosidve liujker 
having the sequence AMGRSGQGCAGNRVGSSLSCG6L>ILQAM (SEQ ID 
NO: 11 ) is also nBaTnl. Altsniati vdy, fhe peptide linker moiety uan be VM or AM, or 
have (he sbuctnre described by the fiHiruila: AMCGi to 4S>tQAM wherein Q is selected 
frOfsanyanihioacidandXiaaniittegeirfiiQm I to 11 (SEQlDNO:12). Addition^ 
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linkins moietits are described, for acmtpW^ in Huston at al. , FNAS ji^.:5879-S883, 
198S; Whitlow, ef aJL. /'yvxe^ Eagijiesrii^ 6:989-995, 1993; Newton a/.. 
Biochemistry 3SeS45-553, 1996; A. J. Couiber et oL. BkmJ, Chcm. 2:797-401, 199Z; 
Ladumer «r at. 7. Jl/ot Pic/. 223:330-337. 1997; end U.S. faloiL No. 4,^^3. IJie 
lultcr of which is incotpcdrated hetdn by reference in hs etuively. 

The ter^rtxng ocmstiucts and sapplcmontal targeting ctmstracts used in practice 
of the iaveotioniaediiod can be adnumsloed by oay route kuown to llum of sitill ia 
the art. nicb «9 kifncajly, mtraartlculai]y, intraciatemaQy, mtraucidBriy, 
intnveoiiiculariy. intnlhecally, bimvenoiisly, tndriimiuculaj-ly, inCrapeiitoneally, 
iutradcxnuilly, intoatiacheajly, inliaoavitBdly, and €t» like, as -v^l aa by any 
omiAiztadan of my two or mors tfaficeof. 

Thomost svit^tenafB Ibr adntimsCretiMi will vaiy dcfMndiiiB upon tho 
disease Btat« U? be treated, or ^ looalion of Ibe suBpected oonditioa w tumor to be 
dut^^sed. For oiwsnx^Xn, fw tt^aatniait of inflaxxuiuitocy condaiDiu and vark>u9 
bmuMv. local aikaiiiistntioi^ inctudins admraistntion by zpiecticm directly iato Oie 
body part to be irrudialed by die excitaUon 'tight (e.g., inliacavitarily) provides die 
advantage tttat d)e tsrigediig constnu^ (e.g., fluoresccntly t^^gcsd antibodies) can be 
adJDinistfired in a Ugh cmtcanttaiion witliout risk of tlie coinpljcations that may 
aocooapaay syalBmic admtnistivtioii thereof. 

The ivrgptijug conslnicl ia adnsinistciicd in a '^diognosticaily effective amcnuBt.** 
An effoctive ainount is the quantity of a taiEetii^ocHistruct necessivy to aid hi direct 
v^ssaltaation of any tai^tissRis located in fbe body paft under inveeidg^on in a 
subject A "'subject** as the teon is used herein is oonUaooplaied to inclnde any 
mamma), siuib a$ a domcsticiited pet, farm ammd, or zoo animal, but preferably ts a 
- human. Amoioits etlective for diagaosticuse wilU DfocuTse. dq^end oufhe »m and 
locadon of the body part to be investigated, the afBnity of the targeting consnnct for 
the tarsct tissise, the typo of target tissa^ as u-^ll as the roiiic of administradon. Local 
admimstr^ioo of the tio^etitig consimd will typically require a smaikr dosage tiutn 
my mode of systeniic ndmiaistratian. altboufih the local conccntxation of the targeting 
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OGnstrvct may, fai some cases, be higher foUowiug IocaI admiQiscnttiun (bm cno bs 
adiieved with sofeQntpcm v^ivboo aidniimstratioaa. 

Since mdhridual sabjectn may present e wide variatim in severity of 
symptoms ai^d cacli tstrgctiag construct has its unique dtagnostic cbaractcnslics, 
iQcluding, afBmty of the t3zigetiz>g construct for the tai^d, rate of cleanwicc of the 
targeting f:oii8lnia ty bodify processes, the propeclies of the flttoropbore ccntoined 
therein, and the tike, the ddllod |tr&etitioaer wtU weigh the fiteton and vaxy <he 
dosages accordingly. 

The inveotiao conqiosjtiOT can aJso be fonnuSated as a sterile ii^cetable 
SQ^nsion accordittg to kcowii methods nsmg euibible dtspcising or wetting agcnte 
and suspooding agents. The steiile injoctablc pxqiantion may also he a sterile 
injectalble suhition or suspotsion in a non-toxic parealeraUy-aoccptahlc dnuam or 
Golvenf. for example^ aa a sotutidn in 1-4, butaao£ai. Sterile, fixed oils are 
convexnioiitally employed as a solvent at su^endinii neditma. Ftor this puipcne any 
bland fixed oil may be employed, iDcl&ding sryndietio moAo- or diglycraidos, faity 
arida (including oleic and), nattorally ocnming vesMabte oils like sesflinie oil, 
uooonttt oil, petnut oil, ooitDiiBeed oi{, etc., or syntiieeic latty vebieles like atbyl 
olestJB, or the Bke. BniTen, preseivatives, anlimcidaiiti, and fhe lika^ can be 
inoorporated. as required, or, alteniatively, can cosD|»ixe tbe fonnuladcm. 

ThQ iaveaJiaa fltionscmg tavseting coostnicts can be pfoduced by woU known 
lochniqucsL For exanptet well known tediniiiuoa of protein synOesis can be used to 
oblun pioteinaceons conqioneiitB of die tarigetittg conatraiA iTthe amino odd sequoioe 
of the oooiponent Ss known, or Ibe sequence can first be determ ined by well known 
niediodf, if nooe^sary. Stace of flte Kgaml genes ai:e now coiiimja«any arvailab!^^ An 
(¥hranlageof cbtaimog cominefcialty avail^le genes Is that tfaey hove generally been 
optimized Sot czprusston in £. ooli A poiynuoieotide encoding a protein, peptide or 
pvlynuleotido ofintciTOi, can bo ptodnood using DNA synlhoGis techn^ogy. Methods 
for obOtining the DNA eooodiiig an unovaJ table gene and ezprefising a gfine product 
there&van axe well kiuiwn tsnd will not be described here nx detail. 
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A fluonsocait taisstin^ constnict comjirisins a proteinaGocnis lisattd moUsty, a 
proidtEicfniis lizdccr moiety, and a jvotniflccotu fl u oioph o re €«n also be p7oduc:ed as 
a &siga protem using well known techniqiiefl whcrcin aliost ceil is iranslected wifli 
an cxpressuoti vector conlBinius eiq^iesaioa coaitei aequoaces oporably linikfid to a 
nucleic acid anrpuBaM: oodiog for the expmstoa of ihe ibson pcot«iii (SaM^cufar 
Cloning A LabatxUory Mwwd, Sanibiook et ai., eds., 2iid Ed., CcM Spring Itebor 
Laboratory. N.Y, 1989)i 

"Piqpdde" Bnd/or *^(n>c|rtide** nuans % polymer in "which Hit ntmomens are 
amiDo add renducs wfaidi arc joined togethsr diroq^i Boudo bonds, altemati'vcly 
rdoivd to as Bpol>peptid«. When tbe amino acids are a^pha-mino acids, eidwr the 
L-optkoI iaoniflroT the D-optica] isomer can be used, ihe L-isoxncrs bein« iu c fet i'e d . 
Ad^cnally, nimaiaral amino acids sush as beta-alanine. pbaiylglycines, and 
hoaioarginine are mcffin to be bichided. ComnRonly encovottetod smiiio ad(fe thai are 
sot geoe-enooded can aUo b« used in tbe prescat invenUan, alihou^ pt'c&rred ainbio 
acids aro those thai we oicodabk. Far a ^eoeral rendew. see» for example^ Sp^itula, 
A J., in CheiHistry and BUychemistry of Amino AcUfs, Peptides and ProfeiMty B. 
Weinstein, cd., Marcel DcUcer, New Yosk. p. 267J983. 

II will bo Bj^arcnt to diosc skjlled in the art thi^ vanous chanjfes may be made 
in tbo invention wiihouL ikpaitmg from the spirit and scape (hcmof, and rhere&>£e> the 
invention encompasscft embadimcnla m itddiiimi to U]u»e specifically diwiosed izi the 
spccific&iion. btit only as indicated in tbe appended claims. 
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CLAIMS 

WHATISCl-AIMED ES: 

1. AmeOiDdformv^diagfiOfiisQfdiceasvdlisBaeuiasubjtct^^ 
thcrea^ said metfiod cotnpriaiiig: 

inadiadog fin ui vivo tiody pait of lh» sotiject comaining diseased 
tissue vrifli Itfiht Iisvmg at least cne excitation woveleoigd] in Uic lanjjp fircsm 
idMxit 401 nm to about 500 nm, 

db^ecfly vicrvying fluoiescence cmiOod in response to Ok^ ligjit Cxnm a 
Chh»cscGnt targeting constivct admiiiistetcd So Ifae subject aaid vrhkh has 
q>eci6ce1ty bound to aad/ix been kx&joa vp by die diseased tissue in flie body 
part, and 

detcnnimiig the locaticm md/ot surfiico area qrf the diseased tiseue in 
the sabjoct flnom the fiuorcsccnce piuvkled by the iffl-getins ctBwtruct. 

2. The method according to claim t wherein the Ugfat is substBOtiaUy 
lactdi^ in wavelouctbs greater thm about 5<^ 

3. The method acowdug to Cham 1 wlierBin die ta^edng eonstmct 
fiurthcr cumpTiacs a biirii^cally conqwitiblo fhaorcsdng moiety itqxmstve lo the 
excitation wavdentgdi. 

4. The modiod accoxdin^ to chum 1 wberoin the Ugind moiety is a 
tumor-avid moi cty. 

2. The titedjod acco9:dnig to claim 4 vyherein the tuznor-ovid moiety in a 
honuotK. a hormone receptor inndii}g-i>eptide» deoxygtucose. fiomaioctatln, a 
somatostalin receptor-binding peptide, or a codnbinatioa of soy two or more thea-eof. 



& The methood according to claim 5 vvhetein the tsmor-avid mofety is 
somatoflitfttiDi or « somatostatin recqrler-bindiag p^tide. 
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?. The method floooitliQgiioclidm 6 wherein (He diseased ti 
nsnxoendocrino or cadcwrtue tumor. 

8. The Tnetliod accordrag to cldm 7 wherehi the trnnor is raolanomH, 
utsulinoina, pmncreetio tmoora, anAU ocU and noii'Small eel! iustgcancK, (ymphoiDa, 
or ovarian, pifuiliiiy, paccreas^ ox adronat cancer. Ivain lumor, colorectal cadce/, 
outaneous meUmoraa, cpilhdiat cracdit tuns coreinonia, testicular gomi ci^ tumOTr 
or breast cancer. 

9. The method accordiag to cUim 5 YrhecGu tlio somatostatin reccpCor^ 
binding peptide is octreotide, tattrecnid^ P587 or P^9. 

i 0. The metbod accoicdiOig to cialni 4 wherein (he tumor-avtd looiety is 
deoxy^coae. 

U. Th0 niediodticoordiE^ to ctakn 10 wherein diseased (issue is 
tumor, cotorectaE cancer, lymphoma, cutaneoua melanoma, epidural tnniota, hdig 
carcinoniay (cstictthr germ cell tuznor, ox breast cancer. 

12. Tha method aecwdia^ to otaira 4 wherein the tnxnoz^vtdmc^^ 
l-arotno-cyclohutaae-l-carboxylic acid or methionCna 

1 3. The method accurdii^ to claim 1 wherem (ho diseased tissoe is located 
in a body openiitg of the sal^cu and vrhocin the irradiation or the targeting 
conduct and ^ direct viewnig of fluorescence involves use of an cndosooptc 
device to diioct fbc light lo the taisgetini; construct, and to receive fluorescence from 
die fluorescing turgethig ooastrect. 

14. The method acc<>rdiBg to claim 1 whcnnn the method ftinbcr 
comprises enrgkaily exctang at least apart of the diseased dssue while diceclly 
viewing the fluorescent fanago. 



15. The method according to claini I wherein tiic sinr&ce area deto^ 
is baaed on the intensily of tite flaorencenoe. 
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•I 6. Tho method according to claim 1 whtrcia the light is substantially 
mooochrainattc and the wavelength is inatcbed to apccdocninaid excitation 
waveleui^ of ih« fluoroscent targeting construeL 

1 7. Hie mediod according to claim I wherein a soraxe of the light 
iUinninaies nt a wavelength below $00 am. 

18. Thomediodacxoidingloefaira 13u1icreiatheQpGmtigU 
body cavity. 

19. TiKinetfaod ACcoiding to cbim 13 -wfacrnn the opening is niade 
soigicaUy. 

20. The method according to claim 1 whernn asfforoeofthe light ia 
loeaijed outside of the body of the su&gect 

2{. Tbjc iiKthod iKcoi^mg tr> clBLim 1 tho \i 

monitoring the couiiso of tbo dtffcase slixte. 

22. llic method according to cbioi 1 wlwein die viewing ideolxfiea the 
di» Bftte d tissue fbr surpcal intervenitun. 

23. The lucthod according to ctaiin I wherein Hie method Itarther 
compiises suigh»liy removing u least ajwftion of thie diseased tissue. 

24. The nwthod according to claim I fotttercofT^Rngodinhns^^ 

^e sub^EJct at least one suppkmental fhtorescing targeting eonstnict that binds 1o the 
targetTDg oonEtnict to onhiinee the flnoresoence; 

25. The method according to daim 24 wherein tlse at least one 
soppleoioiital Suorescing targeting canstroct compiises a monoclonal aitibody, or 
biologically active fragment thereoC 

26. 'the tnethod according to claim I wherein flie Kgand moiety is an 
aotibody cw htndlfig iragmcot thereof; 
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27. The soetHod accocding to dahn 26 iuxther com|>ri8io£ administcfing lo 
the subject at least one siqiptanenial JOhiorBscise soitibody fhat Ixiids ta die 
fliKmsccsrt targeting conBtnicl tc enhance the fluorescence. 

2S. The method according to ciaim 1 wfacreiij tl)« dj^ca^tod tissue is 
assodqted mtti a condttiaD seleded from Ihe group consisting of tumore, bacterial, 
fiii^ and viral infectioiiB, pre-coiioezous oonditiortt, beait attack, stroke, aod 
DBcrotic fiud isofacmie condiUons. 

29. Tbc roethnd according lo claiis 1 ihrther cormjuisiag edmmistering to 
tbe sid^ect a supplemental fluoTBSctng taxgcting construct diat specifically associetes 
with Aotmal tissue in die » vfvo body pait» wherein {hioresccuce livin the 
supplemental fliuxesciiie lafgictUis cans(im:t in response ta the excttatsoo Ughl is a 
ifilferertf color than fluoreseeocc from die tBrgctmg construct, and whereiu the 
differcnl color disimgudshes tbe tumor tissue ham ihc ncBmal tissue in the body part 

30. lliumelhDdaccardlustoctabn3wbmmtb0i3iK)Te^ 
constnict toitjlier cranprises a Unker nxriely Jbr attaching Ifae Ugaod moUAy to Hie 
Ouorescui^ moicly. 

3 1 . This method of claim 1 wbendn the tai^ctui^ constract is Bdmimsteced 
by « iDcthod selected €rona the group «o:Qaist»ts of topicaUy, intniartictilarJy. 
mtiacisternaUy, inu-aocularly, iDtrttveartriculaHy* ititrathecally, intravenously, 
ioiJHmnacaJarly, lotFavajsiinOsrty, iutei'cavttQcily. ialiaperitone^fy; imnklennKLly, and 
by a ccmbinitf iocL of any two or more thereof. 

32. The mothod aucurdins to claim. L -wheretn the targeting construct is 
administerod by local trgectkin. 



3?. The method aooording to cioiin 1 wfaerela the targeting eoQStn^ 
admnssterod systemicaUy- 
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34. A method £x utilizing a diagnostic proccfltac <iurins surgery in a 
subject in aaed (hereof, said imAod comprisbie: 

Icradialing an m vfvc body part of the subject containuig iiiscased 
tisme with Ug^cthBviagai least OQCocchsdoawavelarigth J n the rang . 
aboat 40] lun to SCO nm, 

directly viemng fliiorcsccQce eniaoatbg fiom a ihiorcscent largpdng 
constniet adn^bteted to i3ie subject and -vAiicb fau -tpecificalty bound to 
and/ur been taken up by die diseased dssno te fbe body part, wbeRnn 1h& 
tsr^fida^ ooostiuct flucncacses in respoose Co die al least odc excitation 

detcnriiun^theioailicniiod/orawftcoareaof Ihedi 
lt» Bob)^ from tiie directty viewed Rumeaoeiiee from tlx targetins coastnict, 
and 

lemavisg at leaist apoilion <>f die diseased tisnie. 

35. Tfceinettiodaea)cdmg«oclaini34wbernnttieexdtBttonligh^ 
substantiaUy laddng in ligbt h&vtag a.wavclaqgtb greater tttao about 500 mu. 

36. The inetfiod according to claim 34 wtasrean the viewing of the 
fluorescence end the removing of the tumor tissue are pcrfoimed substantiftlly 
ooiifteiiiporaneouBly> 

37. The tneihod nvcording to cbiim 34 whercta die targeting eonstmot 
farther comprises a biolo^calty compalible {kiorescingnioiely linked to the 
tumor-avid moiety. 

3B. The method according to claun 37 vi^erein the lirnioT-jrvid moiety is a 
hoonoae, deoxyg^ucosc, somatostatin, a scHnatostatin zeceptor-bindin^ peptide, or a 
combinatioa of any two or more thcreoC 
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39. A mBttt<Kl for tn vivo diagnosis of tumor ceUs jo a subject in need 
ihsieof, said method oanqnising: 

(a) contacting sonqjlca of tumor ceils obtained from the street m vUro -viih o 
pimality of dclectsbly iabeled coropovrods. each of which binds to or is selectively 
tsSasn up by adistsnct tumor type, 

(b) determining whi(A of tlMoompooxids is bovnd to or tatwn op by tiiA 
sample tutnor ceUs, 

(c) aAnbiistering AdiagnosticaUy efTectlve amount uf al least one biologicdly 
oon^ialiblD fiuotcscJng taigedag construct canieining a cmnpoiuid detennlDed ia (b) 
to bind to aad/wbe taken iq>by (tac sample toroazccUs an! which fhiorewes in 
lespoose to light having at least CHie eadtaticn wavekni^ In tl^ 

401 am to tibovt SOD mn, and 

(d) d)%Mdng(heiocftlioDand/ox6nr&ceareaofthelumorti5siKin^ tn 
vino body p9rt by direaly viewing fluarescence emanattng from the targeting 
Donstmct bound to or taken up in the tonrar tissue in response 10 irradiation of tlsie 
tumor tissue with die lig^ 
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